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Abstract
This researcher investigated the reliability and validity of the Universal Nonverbal
Intelligence Test (UNIT) for a hearing-impaired population. The subjects consisted of 15
hearing-impaired children between the ages of five and eight who are are enrolled in
special education programs for the hearing-impaired. Three week test-retest reliability
coefficients were moderate to high for all subtests (.65 to .89) and high for all scales and
the total score (.88 to .96). Intracorrelations support the structure of the UNIT in that
subtests demonstrated high correlations with the scale they were purported to represent.
Concurrent validity was assessed with the Naglieri Draw-A-Person (DAP) during the first
testing session. The UNIT and the DAP demonstrated correlations within the moderate to
high range (.60 to .77) between the scales and total score of the UNIT and the three
drawings and the total of the DAP. Results are discussed relevant to other measures
utilized with hearing-impaired populations. The most important implication is that the
UNIT appears to be a promising instrument for assessing intellectual abilities in children
with hearing-impairments.
VI

Review of the Literature
The following section will provide a definition of hearing-impairment and then
review issues that have been identified in the assessment of children who have hearingimpairments. First, general problems that may be encountered during the assessment of
children with hearing-impairments will be noted and discussed. Next, legislative
requirements for the assessment of children with disabilities will be noted. Last, general
psychometric standards for instruments that are typically used to make decisions regarding
classification and special education services will be provided.
Issues in Assessment of Children with Hearing-Impairments
For clarification purposes, a definition for the term hearing-impairment is provided.
Berko-Gleason (1989) presented a widely accepted classification system for those with
hearing-impairments. According to this system, persons identified as having a mild
hearing-impairment have a hearing loss between 25 and 40 decibels (dB). Individuals are
considered to have a moderate hearing-impairment when their hearing loss is between 40
and 65 dB. The label of severe hearing-impairment is given when hearing losses are
between 69 and 95 dB, while those individuals with profound hearing-impairments have
hearing loss of 95 or more dB. In contrast with this classification system, the Kentucky
Administrative Regulations (1993) specify only that a child have a hearing-impairment of
25 dB or greater. Therefore, based on the system by Berko-Gleason (1989), a child with a
mild hearing-impairment or worse would qualify for special education services under the
classification of hearing-impaired in the state of Kentucky. Although there is a great
degree of difference between a hearing-impairment of 25 dB and 95 dB, not to mention
the implications of these differences, this investigator will utilize the classification system
delineated by the Kentucky Administrative Regulations. Therefore, in this paper, the term
hearing-impairment refers to a hearing loss of 25 dB or greater.
1

2

When assessing intellectual performance of a child with a hearing-impairment,
there are various issues that need to be taken into consideration during the actual
assessment as well as in the interpretation of the results. One is the degree of hearing loss,
since the severity will likely impact the child's ability to communicate with others. How
old the child was at the onset of impairment as well as when it was identified, are also
important factors to note, especially if there was a significant time lapse between the two.
Language may be delayed in children whose hearing-impairment occurs before the age of
two. Also, the greater the time span between the onset and identification, the more the
child may miss with regard to learning and language since no interventions can be initiated
until the problem is identified. Related to age of onset and identification, the child's ability
to lip-read, to generate speech, as well as the level of language development should be
addressed prior to assessment because these will give the examiner a better idea of how to
structure the assessment and/or interview so as to give the child the greatest chance to
understand and be understood. Lazarus and Strichart (1986) advise that the assessor be
aware that the "hearing-impaired child (especially the moderate-to-severe) may appear to
the psychologist to be capable of hearing well enough to converse with little difficulty,
especially in the relatively quiet one-to-one situation..." (p. 109). Classrooms, and many
other settings the child will encounter, are not free of background noise. Lazarus and
Strichart also mention the specifications outlined by Public Law 94-142 (Education of
Handicapped Children Act, 1975) by noting that the individualized education program
(IEP) "must be based on a comprehensive, fair, and complete evaluation of the child's
development..." (p.l 10). The law also requires that the tests given must be in the child's
primary mode of communication and that the tests should take the disability into
consideration so that it does not prevent the assessment from accurately measuring the
child's ability (Lazarus & Strichart, 1986).
Lazarus and Strichart (1986) offer nine general factors in the evaluation of hardof-hearing children, eight of which are relevant to this investigation. The first factor
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relates to the importance of using a nonverbal performance assessment measure of
intelligence, achievement, or personality in order to avoid measuring language limitations
that may be a result of the child's hearing loss rather than ability level. A second
suggestion is to consider utilizing more than one measure of the child's ability, especially if
results of an initial measure are low, since factors other than the child's ability may be
involved. A third issue is the degree of experience the examiner has with children with
hearing-impairments, because those with little experience introduce more error. Fourth,
communication is critical during any assessment session, but is even more crucial when
dealing with children with hearing-impairments. It is imperative that the child understand
what is expected during the assessment, and this understanding must continually be
checked by the examiner throughout the assessment. A fifth factor relates more to
problems encountered when administering personality tests to persons with a hearingimpairment than to this study. A sixth issue deals with the unreliability of scores obtained
for hearing-impaired children of preschool age. Seventh, the authors suggest being
cautious when utilizing results that were acquired during group administrations. Instead,
Lazarus and Strichart recommend that results from such administrations be considered a
screening measure. An eighth suggestion is to spend more time with the child over more
testing sessions to ensure validity and to place more of a focus on untimed items rather
than on timed items. Finally, the examiner needs to be aware of the surroundings during
the assessment, taking care to rid the area of visual and auditory distractions and to ensure
proper lighting.
The passage of Public Law 94-142 (Education of Handicapped Children Act,
1975) was intended to ensure that all children receive a free and appropriate public
education despite the presence of any handicapping condition. In order to qualify for
services outlined under this law, a thorough assessment of the child's abilities must be
conducted. There are several provisions of Public Law 94-142. The first set of provisions
are that tests should be administered in the child's native language (or mode of
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communication), have shown validity for the purpose they are being used, and are
administered as directed in the manual by qualified examiners. Another provision is that
tests are chosen to focus on the specific areas of need for the individual being assessed. A
third is that, in the case of a child with a pre-existing disability (e.g., hearing, speech, etc.),
tests should be chosen so that the results are indicative of the child's ability rather than
disability. Fourth, the law states that decisions regarding a child's educational
programming should not be based only on the child's performance on one instrument. In
addition, a multidisciplinary team, consisting of at least one teacher and one specialist who
are knowledgeable about the suspected area of disability, should conduct the assessment.
A final provision is that the child being evaluated should be assessed in any area that may
be related to the suspected disability (e.g., vision, health, communication, etc.). Children
who have a hearing-impairment are an example of a unique population whose assessment
requires special attention. Therefore, methods and tests that take the child's hearingimpairment into account should be utilized.
Instrumentation Used in Assessing Children with Hearing-Impairments
Presently, there is no up-to-date intelligence test that is developed to meet the
needs of children who have a hearing-impairment by not requiring spoken language on the
part of the child or examiner. The majority of measures currently being used to assess
these children are either tests that have a nonverbal component or are the nonverbal parts
of a test which are heavily weighted with perceptual-motor tasks. Unfortunately, both of
these still typically require the examiner to speak and/or demonstrate tasks in an attempt
to convey the instructions or tasks to the child by some other means. As mentioned
previously, federal regulations specifically require the use of individually administered
standardized instruments to make classification decisions. It is also important to
remember that when a handicapping condition is present, the child's performance on these
standardized tests should not be hindered by the test being given. A list of commonly used
instruments for the assessment of overall cognitive ability is included in Table 1. These
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Table

9

Review of Instrumentation Used in Assessing Children with Hearing-Impairments

Instrument

Components Used with Persons with HIa

Wechsler Intelligence Scale for Children (WISC), Wechsler
Intelligence Scale for Children - Revised (WISC-R), and Wechsler
Intelligence Scale for Children - Third Edition (WISC-III)
Hiskey-Nebraska Test of Learning Aptitude (HNTLA)

Performance Scale IQ
Learning Quotient

Leiter International Performance Scale (LIPS) and the Arthur
Adaptation of the Leiter International Performance Scale (AALIPS) Mental Age and Ratio IQ
Kaufman Assessment Batten for Children (KABC)

Nonverbal Scale IQ

Raven's Progressive Matrices (Raven's)

Percentile Ranks

Test of Nonverbal Intelligence (TONI) and the Test of
Nonverbal Intelligence - II (TONI-2)

Total Score

Columbia Mental Maturity Scale (CMMS)

Age Deviation Scores

Matrix Analogies Test (MAT)

Total Score

Differential Abilities Scale (DAS)

General Conceptual Ability Score

a

HI = Hearing-Impairment

6

instruments may demonstrate adequate psychometric properties for typically developing
children. However, support for the use of these tests with populations of persons with
hearing-impairments has not been adequate. This lack of support may be due to a variety
of factors including (a) oral instructions; (b) limited demonstration; (c) heavy reliance on
perceptual-motor abilities rather than verbal abilities; (d) not addressing such areas as
memory; and (e) lack of independent corroborative research and/or standardization,
reliability, and validity with persons with hearing-impairments. The next section will
review existing measures available for use with this population. A general description will
be provided along with a review of its appropriateness for use with a hearing-impaired
population.
Wechsler Intelligence Scale for Children - Revised (WISC-R)
The WISC-R (Wechsler, 1974) is an individually administered scale of intelligence
which yields scores for the Verbal Scale (VTQ), Performance Scale (PIQ), and the scale
that encompasses both the VIQ and PIQ, the Full Scale (FSIQ). According to Reynolds
and Kamphaus (1990), the use of the WISC-R Performance Scale to assess children with
hearing-impairments has been wide-spread. Bradley-Johnson and Evans (1991) reported
that WISC-R has a standardization sample that is representative of the United States, but
that it did not include children with hearing-impairments. The newest version of the
WISC-R, the WISC-III (1991), also has a representative standardization sample, but it too
did not include hearing-impaired subjects. Vernon and Andrews (1990) recommend the
use of total communication (which is defined as the simultaneous use of sign language and
speech to communicate) during administration, rather than pantomime or visual aids, when
both the examiner and student are knowledgeable of this form of communication — which
is consistent with suggestions made by Sullivan (1982). Kamphaus (1993) cautions that
"the Performance subtests seem to require substantially more verbalization on the part of
the examiner and verbal comprehension on the part of the child than some nonverbal
measures (e.g., K-ABC)" (p.328). The reviewer indicated that this is especially true of the
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Picture Arrangement, Coding, and Symbol Search subtests. Additional cautions about the
use of the WISC-R Performance scale with students who have hearing-impairments are
made by Bradley-Johnson and Evans (1991) and include the fact that "hearing-impaired
students were not included in the standardization sample, standardized instructions are
primarily verbal, and all subtests have time limits" (p. 150). Ray developed an Adaptation
of the WISC-R that was standardized on students with hearing-impairments and offered
two different ways of communicating the instruction to the subject (Bradley-Johnson &
Evans, 1991). The first method involves giving instructions (orally, manually, or both)
that have been simplified linguistically, and is called Alternate Instructions. The second
method, Supplemental Instructions, consists of giving the child practice items to
communicate the instructions. The adaptation developed by Ray utilized the subtests that
comprise the Performance Scale and the normative data to obtain standard scores.
However, Bradley-Johnson and Evans (1991) do not recommend the use of the
Adaptation with children who have hearing-impairments because of inadequate
standardization, reliability, and validity. Ritter (1976) completed a study of 31 hearingimpaired children who were administered the WISC Performance scale (the first edition),
Arthur Adaptation of the Leiter International Performance Scale (AALIPS) and Raven's
Progressive Matrices (Raven's). A mean of 100 and standard deviation of 15 is expected
on the WISC. However, with this sample, the WISC resulted in a mean Performance IQ
(PIQ) score of 82.2 and a standard deviation of 16. Hirshoren, Hurley, and Kavale (1979)
studied 59 students who were deaf. The WISC-R Performance scale and the HiskeyNebraska Test of Learning Aptitude (HNTLA) were administered to the subjects. Results
of the WISC-R were a mean PIQ of 88.07 and a standard deviation of 17.84, where again
one would expect a mean of 100 and a standard deviation of 15 for the WISC-R. Phelps
and Branyan (1988) also conducted a study with 31 children with hearing-impairments and
found correlations between .57 and .76 for the WISC PIQ, HNTLA, KABC-NV, and
LIPS. Finally, Mailer (1995) conducted a study of children with hearing-impairments and
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younger normal hearing children with the WISC-III (Wechsler, 1991), the most recent
revision of the WISC. She reported that on the verbal subtests, there were several items
that were easier for the children with normal hearing, but there were also several items
that were easier for the children with hearing-impairments. It was most interesting to note
that many times the items that were easier for children with hearing-impairments occurred
later in the subtest (i.e., they were the higher or "more difficult" items). However, as a
result of ceiling rules, children with hearing-impairments may not be administered the
items that they are more likely to answer correctly, a ruling which could adversely impact
their subtest and overall scores.
The use of the Wechsler scales with individuals with hearing-impairments is
problematic. The use of the Performance IQ is discouraged with the hearing-impaired
population because of its heavy reliance on verbal presentation of instructions by the
examiner and the subsequent verbal comprehension that is necessary by the subject. In
addition, adaptations of the WISC (i.e., Ray's) have not established the necessary
standardization, reliability, and validity to support its use.
Hiskev-Nebraska Test of Learning Aptitude (HNTLA)
The HNTLA (Hiskey, 1966) is an individually administered intelligence test that
allows the examiner to pantomime instructions to children with hearing-impairments and
does not require vocalized responses on the part of the subject. The HNTLA was
developed for use with persons with a hearing-impairment, with nearly half of the
standardization sample consisting of deaf children. Although the inclusion of children with
hearing-impairments in the standardization sample and the use of standardized
pantomimed directions are clearly advantageous when considering the use of this test with
this special population, Reynolds and Kamphaus (1990) caution that "the paucity of
research data addressing its statistical qualities" and "the inadequate description of the
standardization sample in the manual, and its datedness, are also indicators that the test
scores should be interpreted with caution" (p. 353). Vernon and Andrews (1990)
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recommend the use of the deaf norms whenever the directions are pantomimed and the
hearing norms when directions are given verbally or through total communication. The
reader is reminded that although the HNTLA does provide a deviation intelligence
quotient (DIQ) with a mean of 100 and standard deviation of 16 when hearing norms are
used, this test does not provide an intelligence quotient, but rather a learning quotient is
calculated, when the deaf norms are utilized (Bradley-Johnson & Evans, 1991; Reynolds
& Kamphaus, 1990). This learning quotient is calculated by utilizing the results of the test
to arrive at a learning age, which indicates the level at which the child is functioning as
compared to other deaf children (i.e., a learning age of 6-0 means the child is solving
problems similar to those one would expect the average six year old deaf child to solve).
Then the learning age is divided by the chronological age and multiplied by 100.
Additionally, these reviewers stated that the standardization sample is not representative
of the general population. As a result, Bradley-Johnson and Evans recommend that
eligibility decisions not be made when only this test is utilized. Instead, it is best used as a
supplement to scores obtained on other measures. Again, in the study conducted by
Hirshoren et al. (1979) that utilized the HNTLA and the WISC-R, the reviewers found
that the HNTLA resulted in a mean Learning Quotient of 89.86 and a standard deviation
of 16.53 with the hearing-impaired population, when one would expect a mean of 100 and
standard deviation of 16. Paal, Skinner, and Reddig (1988) administered the HNTLA and
Wechsler Adult Intelligence Scale - Revised (WAIS-R) to 35 adolescents who were deaf.
The HNTLA resulted in a mean of 79, when a mean of 100 is expected. As mentioned
previously, Phelps and Branyan (1988) found correlations that ranged between .57 and .76
for the HNTLA, KABC-NV, LIPS, and WISC-PIQ when these tests were administered to
31 children with hearing-impairments. Use of the HNTLA to assess children with hearingimpairments is not recommended due to the fact that its normative data is outdated and
the amounts of research that has been conducted to substantiate statistical information has
been insufficient.
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Leiter International Performance Scale (LIPS)
The LIPS (Leiter & Arthur, 1948) is also an individually administered test that
does not require vocal responses by the subject, and it calculates a mental age score that
can be converted into a ratio IQ score. With regard to the LIPS, Reynolds and Kamphaus
(1990) stated that the fact that it does not require verbal directions makes it useful when
assessing special populations such as those with hearing-impairments. However, one
concern of the authors who reviewed this test is that the most recent revision (1948) is
extremely outdated while another concern is "the lack of adequate technical information"
(p. 357). According to the reviewers, considering the tests now available that are newer
and have better psychometric properties, they would not recommend the use of the LIPS
to measure the cognitive abilities of a child. According to Bradley-Johnson and Evans
(1991), little is known about the standardization sample of the LIPS, and what is known
suggests that it is not representative of the population of the United States. Also, these
reviewers do not advise using the LIPS when educational decisions need to be made for
students with hearing-impairments because it "has not been shown to meet minimal
requirements for technically adequate tests" (p. 154) — although they do acknowledge that
it may give the examiner information that could be useful in helping make planning
decisions. There is another version of the LIPS known as the Arthur Adaptation
(AALIPS) that differs from the LIPS in that instructions are given through pantomime
rather than verbally (Arthur, 1950). In addition to a standardization sample that is not
representative of the general population, Bradley-Johnson and Evans (1991) reported that
the AALIPS likely did not include children with hearing-impairments in the normative
sample. Sullivan and Vernon (1979) indicated that the AALIPS is not technically
adequate for use with hearing-impaired children of any age. In a review of the validity of
the LIPS and the AALIPS, Ratcliffe and Ratcliffe (1979) concluded that caution should be
used "about using the LIPS and AALIPS as the primary criterion for placement of hardof-hearing... children" (p.43). Therefore, it is the recommendation of the reviewers that an
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additional measure of cognitive ability be utilized in conjunction with either of these tests.
Ritter (1976) found that the AALIPS resulted in a mean of 88.8 and standard deviation of
18.1 when administered to 31 children with hearing-impairments. As noted previously,
Phelps and Branyan (1988) conducted a study of 31 children with hearing-impairments
and found correlations that ranged between .57 and .76 for the LIPS, HNTLA, KABCNV, and WISC-PIQ. Also, Musgrove and Counts (1975) found that the LIPS and the
Raven's Coloured Progressive Matrices correlated .65 for a group of 13 children with
hearing-impairments. The LIPS and AALIPS are not recommended for use with children
that have hearing-impairments because the normative data is outdated, the standardization
samples were not representative of the population of the United States and did not include
subjects with hearing-impairments, and they have not demonstrated levels of technical
adequacy that meet minimal requirements.
Kaufman Assessment Battery for Children (KABC)
The KABC (Kaufman & Kaufman, 1983) is an individually administered measure
of cognitive ability built on a model of intelligence that looks at levels of processing
simultaneously (involving tasks that require the subject to integrate all stimuli at once in
order to solve a problem correctly) and sequentially (involving the arrangement of stimuli
in serial order to solve a problem correctly). The KABC yields a Simultaneous processing
score and a Sequential processing score which combine to form a Mental Processing
Composite score. Additionally, there is a nonverbal scale (KABC-NV) that is designed
for use with persons with hearing-impairments (Kaufman & Kaufman, 1983). The
nonverbal scale requires a few verbal instructions, however these can easily be gestured to
the examinee instead. Depending on the age of the subject, the KABC-NV consists of
three to five subtests from the Simultaneous and Sequential processing scales. Although
Kamphaus (1993) reported that the KABC-NV has a standardization sample that is
representative of the population of the United States and is reported to have demonstrated
adequate reliability and validity, the psychometric properties for this scale when used with
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persons with hearing-impairments have not been fully substantiated. Kamphaus also
reported that KABC-NV composites have ranged between 97 and 101 for this group
"suggesting that the normal distribution of intelligence for hearing-impaired children is
strikingly similar to that of the population at large when using the K-ABC Nonverbal
Scale" (p. 329). According to Bradley-Johnson and Evans (1991), there was no specified
number of children with hearing-impairments in the standardization sample, but "the
number was less than 15" (p. 109). Problems that these reviewers noted about the KABCNV included the small number of subtests administered at some age levels (i.e., only three
subtests to children age four), the fact that impulsive responses may inhibit the child's
responses on two of the subtests, and that there is one timed subtest. In a study by Phelps
and Branyan (1990) that involved 48 children with hearing-impairments, the subject's
performance on the KABC-NV scale resulted in a mean score of 95.15 and standard
deviation of 13 .08. Based on the standardization sample, one would generally expect a
mean of 100 and a standard deviation of 15. As mentioned previously, these same
researchers (1988) found correlations between .57 and .76 for the KABC-NV, HNTLA,
LIPS, and WISC-PIQ when these tests were administered to 31 children with hearingimpairments. Problems that have been identified in using the KABC-NV to assess children
with hearing-impairments include lack of substantiated psychometric properties, inclusion
of only a small number of hearing-impaired subjects in the normative sample, and the small
number of subtests that comprise the scale when it is used with younger children.
Raven's Progressive Matrices (Raven's)
The Raven's (Raven, 1965) is an individually administered measure of nonverbal
cognitive functioning that results in raw scores that are converted into percentile ranks.
Although these percentile ranks can be converted into standard scores, this procedure can
be difficult at the upper and lower ends of the normal distribution where percentile ranks
often correspond to more than one standard score (Reynolds & Kamphaus, 1990).
Reynolds and Kamphaus also noted that the Raven's Progressive Matrices (Raven's)
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would be useful in assessing people with a variety of handicapping conditions because it
does not require the use of verbal directions. However, as with many of the instruments
already discussed, the Raven's is not recommended for use as the sole indicator of ability
with the hearing-impaired population due to a lack of information about the
standardization sample, out-of-date norms, and small amount of psychometric data that
has been provided. According to Vernon and Andrews (1990), the Raven's is best used as
a supplementary test of intelligence. However, these reviewers also warn that an
impulsive response style invalidates the score obtained. In Ritter's (1976) study of 31
children with hearing-impairments, he found that the Raven's resulted in a mean of 90.1
and standard deviation of 16. Also, as discussed previously, Musgrove and Counts (1975)
administered the Raven's Coloured Progressive Matrices and the LIPS to 13 children with
hearing-impairments and found that these tests correlated .65 for this group. The Raven's
is not recommended for use with a hearing-impaired population due to its outdated
normative data, the lack of information about the standardization sample, the limited
amount of statistical data, and the fact that no standard score is provided.
Test of Nonverbal Intelligence (TONI)
The TONI (Brown, Sherbenou, & Johnson, 1982) is an individually administered
cognitive measure that results in an overall standard score. However, it lacks acceptable
statistical properties and adequate sample sizes (Reynolds & Kamphaus, 1990). Although
these reviewers do not recommend using the TONI as the only indicator of intelligence,
since it only purports to measure one type of ability (problem solving), they do highlight
several advantages of the test. These advantages include a "good standardization sample,
wide age range, and ease of administration.... [and] the two equivalent forms of the TONI
may make it useful when pre- and posttesting is needed" (p. 361). Kamphaus (1993)
reported that, as with the original version, the TONI-2 attempts to measure problem
solving ability, uses pantomime in the administration, and offers two different forms to
allow for test-retest. However, the psychometric properties of this scale with a hearing-
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impaired population need to be researched further. Bradley-Johnson and Evans (1991)
reported that the TONI-2 did not include students with hearing-impairments in the
standardization sample. They also stated that the TONI-2 would best be used as a
supplemental measure of cognitive abilities, since it only measures one type of intelligence
(i.e., abstract problem solving). The concerns about the use of the TONI and TONI-2
with individuals that have hearing-impairments have focused on the fact that they only
purport to measure one aspect of intelligence and on the lack of technical adequacy.
Columbia Mental Maturity Scale (CMMS)
The CMMS (Burgemeister, Blum, & Lorge, 1972) is an individually administered
measure of general reasoning ability that yields age deviation scores, percentile ranks,
stanines, and a maturity index, but no standard score. Although there were no hearingimpaired subjects in the standardization sample, the developers of the CMMS state that it
is an appropriate measure for use with this population because it requires no verbal
responses. Reynolds and Kamphaus (1990) indicated that the CMMS's advantages are an
"adequate standardization sample, excellent statistical qualities, and ease of
administration" (p. 355), and recommend its use for screening purposes. However, these
reviewers also warn that the CMMS's normative data is outdated and that "because of the
narrow band of abilities assessed by the instrument, CMMS test results should not be
overgeneralized and should never be used as the sole indicators of a child's cognitive
ability" (p. 356). Problems that have been identified with the use of the CMMS to assess
individuals with hearing-impairments are failure to include hearing-impaired subjects in the
standardization sample, outdated normative data, and the limited range of abilities that are
assessed.
Matrix Analogies Test (MAT)
The MAT (Naglieri, 1985) is an individually administered measure of nonverbal
ability that results in an overall standard score. The administration of the MAT involves
only a limited use of verbal instructions, either a slight verbal or a pointing response on the
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part of the examinee, and the examinee is not subjected to time limits. Additionally,
Reynolds and Kamphaus (1990) indicated that the MAT was well normed on a
representative sample of the United States and "its use as a measure of nonverbal ability is
supported by investigations that have found high internal reliability and evidence of
validity" (p. 363). However, a major limitation is that there were no hearing-impaired
subjects included in the standardization sample. The reviewers also noted that the MAT
measures only a limited ability because of its reliance upon figural matrices and perceptual
abilities. Therefore, the main areas of concern for using the MAT with persons with
hearing-impairments are the failure to include hearing-impaired subjects in the
standardization sample and the limited abilities that are assessed.
Differential Abilities Scale (DAS)
The DAS (Elliott, 1990) is an individually administered cognitive test that results
in one overall standard score called the General Conceptual Ability score. The DAS has a
Special Nonverbal Composite (SNV) scale as well. This measure also has a representative
standardization sample, but because it is a relatively new test, there is little statistical
information available. According to Kamphaus, "early reliability studies of this specialized
composite are favorable" (p. 330), but there is currently no information available about the
reliability and validity of the SNV with children with hearing-impairments.
As mentioned by Reynolds and Kamphaus (1990), the isolated use of many of the
tests reviewed is not recommended. Vernon and Andrews (1990) are in agreement and
indicated that "multiple measures and comparisons are the most effective assessment
approaches with deaf and hard-of-hearing people" (p. 209). These same reviewers also
suggested that "the assessment needs of hearing-impaired individuals are best met with a
multidisciplinaiy team" (p. 209).
Bradley-Johnson and Evans (1991) voiced concern that the act of altering
administration procedures to meet the needs of a subjects with a hearing-impairment (i.e.,
from verbal directions to pantomime) may have an impact on the test results in ways that
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are unknown to the examiner. According to Sullivan (1982), modifications such as
pantomime or use of visual aids in conjunction with verbal directions may compromise the
validity of the results and influence the total intelligence score by up to fifteen points.
In addition to mean score differences, lower correlations between the previously
mentioned tests have been demonstrated with persons who have a hearing-impairment. In
order to meet standards established by the American Educational Research Association,
the American Psychological Association, and the National Council on Measurement in
Education (1985) diagnostic instruments are required to demonstrate reliability and
validity for the specific use for which the test is intended to be used, when administered to
people from the general population. Based on his research, Bracken (1987), recommends
that a test that is to be used for diagnostic purposes demonstrate "... a total test stability
coefficient of .90 or greater..." (p. 316). However, when the previously mentioned tests
are administered to persons who have a hearing-impairment, they have demonstrated
reliability and validity coefficients that are lower than this established criterion.
The analysis of existing measures that was just presented suggests that they may be
inadequate for use when making classification decisions with children who have a hearingimpairment. Bradley-Johnson and Evans (1991) stated that "a major problem in assessing
students with a hearing-impairment, however, is that nearly all tests designed for this
population fail to meet minimum standards for technical adequacy" and "although many
tests developed for normally hearing students are technically adequate, these tests may not
be appropriate for hearing-impaired students" (p. 19). According to Vernon (1976),
"Psychologic tests or interviewing procedures that depend upon the use of verbal language
to measure intelligence, personality, or other aptitude almost inevitably measure the
hearing-impaired child's language deficiency caused by his deafness, not his actual mental
capacity or psychodynamics" (p. 204). Sullivan and Vernon (1979) suggest that a
performance scale may provide a more valid measure of intelligence for this population,
however, Vernon and Andrews (1990) caution that not all performance tasks are
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appropriate because some require directions to be given verbally. Additionally, Kamphaus
(1993) stated that "a major impedance to assessing the intelligence of deaf children is the
lack of nonverbal tests that are specifically designed for use with hearing-impaired
children" (p. 398). Bradley-Johnson and Evans (1991) indicated that
Authors of new tests developed for hearing-impaired students can make a major
contribution to the field if the tests are well standardized and have good reliability
(especially in terms of test-retest data) and validity (particularly construct validity
for intelligence tests...), (p. 19)
Finally, the issue of providing separate norms for persons with a hearing-impairment has
been addressed by Mailer (1995). She acknowledged that with the WISC-UI, "a revision
effort would require reordering the items, addressing ceiling rules, and renorming the
subtests on deaf children" (p. 18) and that "the development of an alternative assessment
tool might be a more appropriate solution" (p. 19).
Thus, while there are specific issues in the assessment of children with hearingimpairments, there are also legal and professional requirements that examiners must
consider when assessing individuals with hearing-impairments. Some of these issues
include technical adequacy of the instruments (i.e., reliability and validity), bias, and
representativeness of the standardization sample. Existing measures have limitations when
used with a hearing-impaired population. Also, experts in the area generally agree that use
of existing measures in placement or classification decisions be considered only with other
supporting data. In addition, experts have recommended the development of new
instruments specifically for use with people with hearing-impairments because of problems
with existing measures.
The Universal Nonverbal Intelligence Test
This section will offer a description of the Universal Nonverbal Intelligence Test
(UNIT), which is currently in development (Bracken & McCallum) and is to be published
by The Riverside Publishing Company. This description will include the factor scores that
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can be derived, the subtests and the tasks that are required, administration procedures, and
advantages this test has over previous instruments that have been used with hearingimpaired populations.
The UNIT was developed by Bruce Bracken (Memphis State University) and
Steve McCallum (University of Tennessee) and is currently in the last stages of
standardization. The UNIT is intended for use with children ages five to seventeen and is
based on a two-by-two factor theoretical model of intelligence. The six subtests can be
grouped together to form the Reasoning Scale (assesses nonverbal reasoning ability,) the
Memory Scale (assesses short-term memory), the Symbolic Scale (assesses ability to solve
culturally-symbolic tasks through subvocal verbal mediation without the use of receptive
or expressive language), and the Nonsymbolic Scale (assesses ability to solve symbolreduced tasks through visual-spatial gestalt) (Bracken & McCallum, 1994). The
combinations of subtests needed to form these scales are presented in Table 2. The six
subtests are: Symbolic Memory, Cube Design, Spatial Memory, Analogic Reasoning,
Object Memory, and Mazes. The Symbolic Memory subtest requires the child to correctly
reproduce the order of a series of meaningful cards from memory. There are ten cards
showing stick figures of an infant, a girl, a boy, a woman, and a man. Half of the cards are
green, and the other half are black, so that there is one of each figure in each color. Cube
Design requires the child to replicate block patterns presented in the test book by
arranging them on the table. In Spatial Memory, the child is shown a grid of nine or
sixteen areas with green and/or black dots randomly placed on it. From memory, the child
must place the same colored dot in the same blocked area of a matching grid that is placed
on the table. In Analogic Reasoning, the child is shown a picture of a common object
(e.g., ball, chair, car, pumpkin, etc.) and is then required to choose from a series of two or
four pictured objects the one that best goes with the first picture (visual analogy). The
Object Memory subtest displays a picture of one to four common objects to the child.
Then the child is shown the same picture among other pictures and is required to identify
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Table

9

Subtests and Scales of the Universal Nonverbal Intelligence Test (UNIT)

Scales
Subtests

SM

Symbolic

Nonsymbolic

X
X

SpM

X
X

OM

X

MZ

Reasoning

X

CD

AR

Memoiy

X
X
X
X

X

X

Note. SM = Symbolic Memory; CD = Cube Design; SpM = Spatial Memory; AR =
Analogic Reasoning; OM = Object Memory; MZ = Mazes.
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the previously shown objects by placing a colored chip on it. The Mazes subtest requires
the child to help a mouse find the most direct route out of the maze to a piece of cheese.
According to the pre-publication administration manual (p. 1), "the Universal
Nonverbal Intelligence Test (UNIT) must be administered without verbal directions.
Communication about test administration procedures is limited to pantomime, gestures,
and nonverbal demonstrations." These standardized gestures, which are described in
detail in the pre-publication administration manual (Bracken & McCallum, in press) and
explicitly demonstrated by one of the developers on a training video, include such things
as head nodding or shaking, shrugs, pointing, and thumbs up, among others. The student
would be prepared for the testing session by explaining why and how the test will be
conducted and by encouraging the child to do his or her best. This preparation may be
done verbally or signed through an interpreter, if necessary. However, once testing
begins, the interpreter is no longer needed because the entire administration is conducted
using standardized, nonverbal gestures. Generally, administration takes about 45 to 60
minutes.
The UNIT has several advantages over existing nonverbal intelligence measures.
One advantage is that the entire administration is conducted nonverbally; consequently,
language is not an obstacle for hearing-impaired children who are taking the test.
Therefore, it is hypothesized that the UNIT will be as reliable and valid a measure of
intelligence for children who have a hearing-impairment as it is for a normal-hearing
population. A second plus is that there are checkpoint items on each subtest to assure the
child understands the task and to increase the amount of practice with items to ensure
comprehension. Another aspect of this test that is advantageous and also supports these
hypotheses is the fact that the UNIT is structured in a manner such that it consists of both
"verbal" and "nonverbal/spatial" nonverbal items. This construct differs from any other
nonverbal measure in the sense that previous measures have often relied heavily on a
motor or performance component while the UNIT is more balanced with both verbal and
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spatial items with minimal use of perceptual-motor tasks. Unlike previous measures, the
standardization sample has included children who have a hearing-impairment in addition to
normal children. Finally, due to its recency, the UNIT will offer more currently
established normative data than any other test being used to assess intelligence of children
who have a hearing-impairment.
As the description of the UNIT indicates, this test has several advantages over
instruments that have previously been utilized with this population. Some of these
advantages include such things as standardized gestures, nonverbal administration,
practice items, limited reliance on perceptual-motor tasks, and the inclusion of children
who have hearing-impairments in the standardization sample. The Symbolic and
Nonsymbolic scales are also advantageous because they allow the examiner to assess how
the subject performs on language-based and nonlanguage-based tasks, respectively, while
the Reasoning and Memory scales provide information about nonverbal reasoning ability
and short-term memory. Therefore, the UNIT lends itself to use with those who have
hearing-impairments.
Purpose
The present investigation is designed to establish and provide independent
psychometric evidence of the Universal Nonverbal Intelligence Test (UNIT) as a measure
for use with children with hearing-impairments. Specifically, reliability and concurrent
validity of the UNIT is examined. One reason for conducting this study of the UNIT can
be found in standards established by the American Educational Research Association,
American Psychological Association, and the National Council on Measurement in
Education (1985). These organizations established numerous standards for testing in the
educational and psychological settings. One provision of these standards is that tests
demonstrate reliability and are validated for their intended purpose. Therefore, one
rationale for doing a test-retest study is to see if the UNIT provides consistent results over
time for children with hearing-impairments. A rationale for also administering the DAP is
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to address the issue of concurrent validity of the UNIT with a hearing-impaired
population. Still another purpose is to establish psychometric properties for this test using
a specialized population. As noted previously, there is a need for an intelligence measure
whose results are not adversely impacted by a hearing-impairment. This study provides
information about descriptive statistics and psychometric properties of the UNIT with a
hearing-impaired population.
Three research questions are addressed in this study. First, what is the test-retest
reliability of the UNIT for a group of children with hearing-impairments? Second, what is
the relationship between the subtests of the UNIT, the subtests and the Reasoning,
Memory, Symbolic, and Nonsymbolic scales of the UNIT, between the scales of the
UNIT, and between the subtests, scales, and total score of the UNIT? And third, what is
the magnitude of the relationship between the UNIT and the DAP? The DAP has been
shown to correlate moderately with the MAT and WISC-R (Wisniewski & Naglieri,
1989). Therefore, it is hypothesized that the UNIT and DAP will demonstrate a
significant, moderate correlation between total scores. For the purposes of this study, the
definition presented by Roscoe (1975, p. 101) will be used to define a moderate
correlation as one that is between .30 and .70.

Method
Subjects
A combined total of 15 children from the Louisville Deaf-Oral School (a schoolday only program in Louisville, KY), and from the Kentucky School for the Deaf (a
residential school in Danville, KY) participated in the study. All of these children were
between 5-0 and 8-11 years of age at the time of testing. The mean age was 6 .67, the
standard deviation was 1.05, and the range was 5 years - 9 months to 8 years - 5 months
for first testing session and 5 years - 10 months to 8 years - 6 months for the second
testing session (days greater than 15 were rounded up a month). The mean grade level for
the subjects was 1.11, with a standard deviation of 1.19 and range of Kindergarten
through third grade. Of the 15 subjects, 11 have hearing-impairments that are bilateral (in
both ears). Of those students, one's hearing-impairment is reported to be severe, six are
profound, and four are moderately severe-to-profound, as defined by Berko-Gleason
(1989). Four of the students had hearing-impairments that were not bilateral and ranged
from mild to profound. However, it is important to remember that all of these children
meet eligibility requirements as defined by the Kentucky Administrative Regulations.
Table 3 presents the characteristics of the sample. There were roughly equal males and
females represented. Racial composition was also roughly equivalent to proportions noted
in the census data. Total communication is the mode of communication most frequently
utilized in the home. All parents have at least a high school education (with the majority
of the mothers furthering their education), and, of those reporting, most of the fathers are
skilled workers while the majority of mothers occupations are professional. Only two of
the subjects (13.3%) were reported by their parents to have other disabilities. These
disabilities consisted of low muscle tone and a lazy eye (corrected with glasses) for one
subject and mild cerebral palsy for another subject. Parents for 13 of the 15 subjects
23
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Table

9

Demographic Characteristics of the Sample

Characteristic

Frequency

Percent

Age
5-6

7

46.6

7-8

8

53.4

K-l

10

66.7

2-3

5

33.3

Male

7

46.7

Female

8

53.3

12

80.0

3

20.0

Oral

5

33.3

Total Communication

6

40.0

ASL or ESLa

3

20.0

Missing Cases

1

6.7

Grade

Gender

Race
Caucasian
African-American
Mode of Communication at Home

a

ASL = American Sign Language; ESL = English Signed Language
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responded to a question about special services (i.e., English as a Second Language,
Limited English Proficient, Bilingual Education, Language Immersion, or any other
second-language educational program) their child may have been receiving. Of those
thirteen, only two indicated that their child was receiving additional services. One child is
reported to be receiving bilingual education "as much as possible," which the parent
indicated is a combination of American Sign Language (ASL) and English Signed
Language (ESL), and another subject is receiving language immersion, which the parent
indicated is immersion in spoken English. Nine parents indicated that their child was
receiving special education services through the program in which they are enrolled.
Three parents responded that their child was not receiving those services, and three did
not answer the question. However, it is important to note that children can only be served
in special schools, such as those utilized in this study, if the child is identified as having a
disability, in this case a hearing-impairment. Therefore, although it may not have been
clear to the parents, each child in this study is receiving special education services under
P L 94-142 (Education of Handicapped Children Act, 1975).
In Table 4, information regarding the socioeconomic status (SES) of the families
of the students who participated in this study is presented. The SES was computed
utilizing the Hollingshead Two Factor Index of Social Position which considers parent
education and occupation to estimate SES. With this technique, Class I is representative
of the upper middle class, Class II of the middle class, Class III of the lower middle class,
Class IV of the working class, and Class V, of the lower class. As shown in the table,
when utilizing both parent's education and occupation to obtain an average SES for the
family, the majority of families were in the Class III ranking. When calculated
individually, the mother's SES was slightly more diverse than the father's.
Instruments

Due to the fact that the UNIT has not been published, limited psychometric
properties are known and norms are not available at this time. However, in some
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Table

9

Number of Parents Within Various Socioeconomic Strata Based on Education and
Occupation

Mother

Father

Averagea

I

1

1

1

II

4

2

2

III

4

6

10

IV

4

2

2

V

0

0

0

Class

Note. Class I = upper middle class; Class II = middle class; Class ID = lower middle
class; Class IV = working class; Class V = lower class. Total number of cases in Mother
and Father columns do not equal sample size (n=15) due to missing data. Frequency of
missing data consisted of mother's education (1); mother's occupation (2); father's
education (4); and father's occupation (5).
a

Average SES for the household was calculated by adding the partial scores obtained for

each parent, dividing by two, and utilizing Hollingshead's table to obtain class ranking.
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preliminary statistics, Reed and Williams (1994) found moderate correlations with the
Woodcock-Johnson Cognitive Ability Score (Extended) when administered to 104
students, whose ages, grade levels, and handicapping condition, if any, were not identified.
Reed and Williams also found the UNIT to correlate between .37 and .56 with the
reading, mathematics, language, and total battery scores of the Comprehensive Test of
Basic Skills/4 for that same sample. Again, with the same 104 students, factor analysis
yielded factor loadings for the Memory Scale of .72 for Object Memory, .77 for Spatial
Memory, and .69 for Symbolic Memory, while for the Reasoning Scale the loadings
consisted of .50 for Mazes, .63 for Analogic Reasoning, and .67 for Cube Design. There
were no factor loadings reported for the Symbolic and Nonsymbolic Scales.
The Naglieri Draw-A-Person (DAP) can be administered individually or in a group
setting (Naglieri, 1988). It requires the subject to draw pictures of three human figures
(i.e., man, woman, and self) and yields four standard scores, one for each individual
drawing and an overall score. The standardization sample for the DAP is representative of
a more recent United States population than many other tests discussed, and it has
generally shown adequate psychometric properties. According to the administration
manual, when utilizing the subjects from the standardization sample, the DAP has
demonstrated good internal consistency for the total score (Coefficient alpha's between .83
and .89 for the different ages), reliability when considering the standard error of
measurement (SEM's ranging from 5.0 to 6.2 for the total raw score for the different
ages), test-retest reliability (mean coefficients between .58 and .74 for the four drawings
over a four week interval), inter-rater reliability (product-moment coefficients ranging
from .92 to .95 for the four drawings), intrarater reliability (coefficients between .93 and
.97 for the four drawings), construct validity through mean raw test scores increasing with
age and its higher correlations with a measure of nonverbal ability than with a measure of
achievement, and concurrent validity through high correlations with the GoodenoughHarris (an earlier system for scoring human figure drawings) (Naglieri, 1988). According
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to the DAP manual, criterion-related validity was shown for a group of nearly 600
students in kindergarten through third grade, the DAP total score correlated .31 with the
MAT (short form), which was significant at the .01 level. Although it was not indicated if
the correlation was significant, the DAP total score was also shown to correlate .51 with
the WISC-R Full Scale score for a group of children between the ages of six and sixteen
(Wisniewski & Naglieri, 1989). The DAP is reported by Reynolds and Kamphaus (1990)
to be useful with several special populations because of its ease of administration, lack of a
required verbal response on the part of the examinee, and emphasis on inclusion of body
parts rather than on precision with which the parts are drawn. The DAP is generally
considered to be an instrument that is best used to estimate developmental status.
Although the DAP did not include hearing-impaired subjects in the standardization sample,
according to Naglieri (1988), it is appropriate for use with that population because it does
not rely on verbal components. Justification for the use of the DAP in this study can be
found in the consideration of the fact that the developer advocates the use of the DAP
with children who have hearing-impairments and the fact that it has demonstrated
moderate correlations with two other measures of cognitive ability (i.e., MAT and WISCR).
Procedure
Parents of potential participants were provided with a brief description of the
proposed study at the same time they are given the opportunity to allow their child to
participate (see Appendix A). If the parents wished to allow their child to participate,
signed consent form (see Appendix B) and demographic data were collected. All children
who participated were escorted individually to a private room within the school by the
examiner. If deemed appropriate by the child's teacher, an interpreter was present at the
beginning of the assessment to explain the setting to the child in sign language, as the
examiner was proficient only in the basics of sign language that may be needed to establish
rapport or for communication with the child during assessment (such as the need to take a
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bathroom break or get a drink of water). In the interest of efficiency, and prior to any
assessments being conducted, the schools and/or teachers were given the option to sign
this introduction in a group setting to those students whose parents had granted
permission to participate. However, this option was not chosen, and each introduction
was done individually.
Due to the fact that the UNIT was not published before testing began,
standardization administration procedures were used. Explicit directions on
administration are provided in the pre-publication manual and are demonstrated on a video
tape made by one of the developers, both of which are utilized when training examiners.
The following is an example of how a subtest would progress. The subject was
administered the first item based on age, where typically subjects between the ages of five
and seven received the first item, while those eight and older (although no subjects older
than eight were included in this study) started with a higher item. Regardless of age, each
starting item for each subtest was demonstrated by the examiner. Generally, the examiner
directed the subject's attention to the materials by using the standard gesture of pointing to
the materials. Then the examiner demonstrated how to complete the task, looked at the
subject, pointed to the materials and displayed a vertical head nod to indicate correctness.
The second item was always a sample item that the subject attempts to solve
independently. The subject's response is either confirmed as correct through pointing at
the materials and performing a vertical head nod or a thumbs up sign, or identified as
being incorrect through horizontal movement of the head and correction by the examiner
which followed the same procedures as the demonstration items. In addition to these
demonstration and sample items, there are also checkpoint items. On checkpoint items, if
the subject's response is correct, testing continues without the examiner indicating its
correctness. However if the subject's response in incorrect, the examiner utilizes the
standard horizontal head shake and corrects the item for the subject.
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In an effort to check inter-rater reliability, two administrations of the UNIT were
videotaped (with parental permission) with the intent of being scored again by another
trained examiner, and six of DAP's were also re-scored by this trained examiner.
However, inter-rater reliability for the UNIT was limited to one child because the second
subject was positioned in such a manner that the second examiner was unable to observe
and accurately record many of her responses. For the inter-rater reliability for the UNIT,
using a Pearsonian coefficient, a correlation of .99 was calculated. Utilizing the raw score
totals for the DAP, these procedures resulted in a inter-rater correlation of .99 for the
drawing of the man, of .98 for the drawing of the woman, of .85 for the drawing of the
self, and of .98 for the Total DAP score.

Results
Although not presented in the form of a research question, it is important to
address the descriptive statistics (i.e., mean, lower and upper limits of raw scores obtained
by subjects, maximum number of points possible for the subtest/scale, variance, standard
deviation, and standard error of measurement) obtained for this sample. Table 5 reports
these descriptive statistics, based on the raw scores, obtained for the UNIT during both
Testing Session 1 and 2 for each subtest and scale, as well as the overall total. For the
first testing session, the means for the Reasoning Scale, and the subtests that comprise it
(see Table 2), were generally higher (although not significantly) than those for the
Memory Scale and its subtests (with the exception of the Object Memory subtest). The
means for the Symbolic and Nonsymbolic Scales were less disparate. Also, there was a
greater range of correct number of responses for both the Reasoning Scale and its
subtests, and the Nonsymbolic Scale and its subtests, which contributed to a larger
standard deviations and standard error of measurements. There was a large amount of
variance for the majority of subtests and scales for the first testing session. As with the
first session, in the second testing session the means for the Reasoning Scale were
generally higher than those for the Memory Scale (although not significantly), while the
means for the Symbolic and Nonsymbolic Scales were less disparate. With the exception
of the Mazes subtest, the standard deviations and standard error of measurements were
greater for Testing Session 2. Even more so with the second testing session than with the
first, there was a large amount of variability on the subtests and scales. In Table 6, the
means for each subtest, scale, and the total are presented for both testing sessions (T1 and
T2). The difference between the two means, which was calculated using a t-test for paired
samples, is presented. The results indicate that there was only one subtest, Analogic
Reasoning, that demonstrated a significant (p < .05) mean score difference.
31

32

Table

9

Descriptive Statistics of the Raw Scores for the UNIT.

Subtest/Scale Mean

L&U

Standard

Standard Error

Limitsa Points'3 Variance

Deviation

of Measurement

Subtests
T1c

5.53

2-12

33

7.55

2.75

1.38

T2d

7.13

2-18

33

21.98

4.69

2.35

T1

12.07

3-26

41

47.21

6.87

2.27

T2

12.47

4-29

41

70.56

8.40

2.78

SpM T1

6.93

2-14

30

14.49

3.81

1.95

T2

7.33

1-20

30

22.24

4.72

2.42

T1

12.07

8-16

36

5.94

2.43

1.43

T2

14.00

9-22

36

12.29

3.51

2.06

T1

18.07

12-26

45

14.92

3.86

1.68

T2

16.73

2-25

45

42.79

6.54

2.84

T1

20.33

1-57

78

266.54

16.33

5.85

T2

20.07

1-53

78

261.79

16.18

5.80

30.53

20-44

108

68.69

8.29

2.55

T2

31.20

7-57

108

192.50

13.88

4.26

RSG T1

44.47

15-91

155

554.27

23.54

5.27

T2

46.53

17-99

155

682.67

26.13

5.85

35.67

27-50

114

60.67

7.79

2.72

37.87

18-59

114

164.97

12.84

4.49

SM

CD

AR

OM

MZ

scales
MEMT1

SYMT1
T2

33

NON T1

39.33

8-91

149

612.22

24.74

5.21

T2

39.87

7-92

149

747.26

27.34

5.76

TOT T1

75.00 37-132

263

919.12

30.32

5.96

T2

77.73 32-148

263

1505.05

38.80

7.63

Note, n = 15. SM = Symbolic Memory; SpM = Spatial Memory; OM = Object
Memory; CD - Cube Design; AR = Analogic Reasoning; MZ = Mazes; MEM =
Memory Scale; RSG = Reasoning Scale; SYM = Symbolic Scale; NON = Nonsymbolic
Scale.
a

L & U Limits = Lower and Upper Limits of raw scores obtained by subjects in this

sample.
^Maximum number of raw score points possible for this subtest/scale.
C

T1 = First Testing Session.

^T2 = Second Testing Session.
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10

UNIT Mean Scores and Differences between Testing Session 1 and Testing Session 2
Based on Raw Scores.

Subtest/Scale

Mean(Tl)

Mean(T2)

Mean Score Difference3

Subtests
Symbolic Memory

5.53

7.13

1.60

Spatial Memory

6.93

7.33

0.40

Object Memory

18.07

16.73

-1.33

Cube Design

12.07

12.47

0.40

Analogic Reasoning 12.07

14.00

1.93*

Mazes

20.33

20.07

-0.27

Memory Scale

30.53

31.20

0.67

Reasoning Scale

44.47

46.53

2.07

Symbolic Scale

35.67

37.87

2.20

Nonsymbolic Scale 39.33

39.87

0.53

Total

77.73

2.73

Scales

75.00

Note. Mean score gain is calculated by subtracting Testing Session 1 from Testing
Session 2 and significance determined by t-test for paired samples.
*p< .05.
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With regard to the first research question, what is the test-retest reliability of the
UNIT for a hearing-impaired sample, the reader is referred to Table 7. When utilizing the
Pearson product-moment statistic to correlate Testing Session 1 with Testing Session 2,
significant test-retest correlations were noted. High positive reliability coefficients were
found for all subtests (.74 to .89), except one that was a moderate correlation (.65), and
all high positive correlations for scales and the total (.88 to .96).
Research question two asked about the relationship between the subtests, scales,
and total test score. Again, as shown in Table 7, each subtest demonstrated significant (p
< .05 or higher) moderate to high correlations with each scale and the total test score
when Testing Session 1 was correlated with Testing Session 2 using the Pearson productmoment statistic. Additionally, each subtest correlated higher with the scale for which it is
purported to represent than it correlated with the scales for which it is not purported to
represent. Also of importance are the intracorrelations of the UNIT scales and subtests
for both testing sessions. These correlations are presented in Tables 8 (Testing Session 1)
and 9 (Testing Session 2). The majority of subtests correlated significantly with each
other, as well as with the scales and the total score. All of the subtests demonstrated
moderate to high correlations with the total (.63 to .93 for Testing Session 1 and .76 to
.93 for Testing Session 2). In addition, all of the scales have high correlations with the
total score (.78 to .98 for Testing Session 1 and .93 to .98 for Testing Session 2).
Finally, to address the third research question, what is the relationship between the
UNIT and the DAP, a Pearson product-moment statistic was used. Table 10 contains
correlations between each subtest, scale, and the total score for the first testing session of
the UNIT and the three drawings and total score of the DAP. The hypothesis presented in
the purpose section was supported in that the total scores for the UNIT and DAP
demonstrated a moderate and significant correlation (p < .01).
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Table

9

Three Week Test-Retest Reliability Coefficients for the Raw Scores of the UNIT with a Hearing-Impaired
Population (n=15).a

XI
T2

SM

SpM

OM

CD

AR

MZ

MEM

RSG

SYM

NON

TOT

Subtests
SM

.75

SpM

.30

.74

OM

.61*

.49

.81

CD

.62*

.73**

.60*

.89

AR

.52*

.53*

.56*

.72**

.65

MZ

.47

.75**

.60*

.84**

.54*

.87

MEM .64*

.72**

.78**

.80**

.58*

.73**

.91

.56*

.76**

.64*

.90**

.63*

.90**

.83**

.95

SYM .73**

.65**

.82**

.80**

.68**

72**

.92**

.81**

.88

NON .52*

79**

.62*

.89**

.58*

.89**

.82**

94**

.67**

.96

TOT

.77**

.71**

.89**

.64*

.87**

.89**

.93**

.76**

.94**

Scales

RSG

.61*

.96

Note. Test-retest reliability coefficients in bold are squared. T1 = Testing Session 1; T2 = Testing
Session 2; SM = Symbolic Memory; SpM = Spatial Memory; OM = Object Memory; CD = Cube
Design; AR = Analogic Reasoning; and MZ = Mazes; MEM = Memory Scale; RSG = Reasoning Scale;
SYM = Symbolic Scale; NON = Nonsymbolic Scale; TOT = Total.
a

Range of days for three week test-retest was 20 to 25 days.

*g< .05.

**£< .01.
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Table

9

Intracorrelations for Testing Session I of the UNIT based on Raw Scores

SM

SpM

OM

CD

AR

MZ

MEM

RSG

SYM

NON

TOT

Subtests
SM

1.00

SpM

.45

1.00

OM

.56*

.36

CD

.66**

74**

.53

AR

79**

.59*

.52*

.67** 1.00

MZ

.40

.64*

.47

.74**

.58*

MEM

.80**

.77**

.82**

.80**

.78**

.64** 1.00

RSG

.55**

72**

.53**

.87**

.70**

97**

.76** 1.00

SYM

.88**

.52*

.86**

.70**

.85**

.55**

.93**

.68** 1.00

NON

.51*

.78**

.51

.88**

.66**

.96**

.77**

99**

.64*

TOT

.65**

.77**

.63*

.90**

.76**

.93**

.86**

.98**

.78**

1.00
1.00

Scales

1.00
.98**

Note. SM = Symbolic Memory; SpM = Spatial Memory; OM = Object Memory; CD = Cube Design;
AR = Analogic Reasoning; and MZ = Mazes; MEM = Memory Scale; RSG = Reasoning Scale; SYM =
Symbolic Scale; NON = Nonsvmbolic Scale; TOT = Total.

*P < .05.

**p< .01.
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Table 9

Intracorrelations for Testing Session 2 of the UNIT based on Raw Scores

SM

SpM

OM

CD

AR

MZ

MEM

RSG

SYM

NON

TOT

Subtests
SM

1.00
1.00

SpM

.58*

OM

.69**

.61*

CD

.85**

74**

.73** 1.00

AR

.72**

.38

.47

.72** 1.00

MZ

.74**

77**

.64**

.80**

.70**

MEM

.86**

.82**

.91**

.88**

.60*

.82** 1.00

RSG

.83**

77**

.70**

.91**

.80**

97**

.87** 1.00

SYM

.92**

.63*

.89**

.88**

.78**

79**

.94**

.88** 1.00

NON

.80**

.86**

.71**

.91**

.70**

97**

.90**

99**

.84** 1.00

TOT

.87**

.81**

79**

.93**

.76**

.95**

.94**

.98**

.93**

1.00

Scales

.98**

Note. SM = Symbolic Memory; SpM = Spatial Memory; OM = Object Memory; CD = Cube Design;
AR = Analogic Reasoning; and MZ = Mazes; MEM = Memory Scale; RSG = Reasoning Scale; SYM =
Symbolic Scale; NON = Nonsymbolic Scale; TOT = Total.
*p< .05.

**p< .01.

Table 10

Correlations of Raw Scores of the UNIT and DAP for Testing Session 1

Praw-A-Person

UNIT Session 1

Man

Woman

Self

Total

.67**

.56*

.66**

Subtests
SM
SpM

.47

.55*

.40

.48

OM

.58*

.57*

.50

.57*

CD

.69**

.59*

.57*

.64*

AR

.73**

.66**

.55*

.67**

MZ

.51

.55*

.57*

.56*

MEM

.72**

74**

.60*

.70**

RSG

.63*

.63*

.62*

.64**

SYM

77**

.73**

.61*

.72**

NON

.60*

.61*

.60*

.62*

TOTAL

.68**

.69**

.64**

.69**

Scales

Note. SM = Symbolic Memory; SpM = Spatial Memory; OM = Object Memory; CD =
Cube Design; AR = Analogic Reasoning; MZ = Mazes; MEM = Memory Scale; RSG
Reasoning Scale; SYM = Symbolic Scale; NON = Nonsymbolic Scale .
*p. < .05. **p<.01.

Discussion
The purpose of this study was to establish and provide independent psychometric
evidence of the UNIT as a measure for use with children with hearing-impairments by
examining the reliability and concurrent validity for this instrument. The review of the
current literature discussed the specific issues involved in the assessment of hearingimpaired children, as well as the legal and professional requirements that examiners have
to consider when assessing someone from this specialized population. Also addressed
were the limitations of use of existing measures to make placement and classification
decisions with persons with hearing-impairments. In fact, many experts in the field have
recommended the development of new instruments specifically for use with this
population. Psychometric information about this new assessment device (UNIT) would
help clarify the appropriateness of its use with those with hearing-impairments.
The results of this study are based upon the administration of the UNIT, twice
over a three week interval, and the DAP to a sample of children with hearing-impairments.
As noted previously, approximately half of the subjects were five or six years of age, and
the other half seven or eight years of age, the majority were in kindergarten or first grade,
the subjects were almost evenly split with regard to gender, and the racial make-up of the
sample roughly approximates the population as a whole. It is interesting to note that
although there were equal numbers of subjects who were five to six years of age and seven
to eight years of age, there were twice as many subjects in kindergarten or first grade as
there were in the second or third grade. This difference suggests that either some of the
subjects have been retained or started school at older ages than is typical. The retention or
delay in entering school may have impacted their acquisition of language-related skills and
in turn could have had an impact on the results of this study because they may have been
less prepared to solve language-based problems. The most frequently used mode of
40
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communication at home was total communication; however, oral communication and ASL
or ESL were also used fairly regularly. When the parent's education and occupation were
used to calculate SES (via Hollingshead Two Factor Index of Social Position), mothers
were fairly evenly dispersed between Classes II, HI, and IV, while the fathers and the
average for the household (calculated by adding the partial scores obtained for each parent
and dividing by two before entering the table to obtain class ranking) typically fell in the
Class III ranking. According to this calculation, this suggests that, with regard to SES,
the families of the subjects in this sample are generally in the lower middle class and
working in administrative or semi-professional positions.
When comparing the means, ranges, standard deviations, standard error of
measurements, and variance for the UNIT from Testing Session 1 to Testing Session 2,
there are some noteworthy results. First, the range of correct number of responses
increased (although not significantly) for all subtests (except Object Memory and Cube
Design) and for the Memory, Symbolic, and Nonsymbolic Scales (but not the Reasoning
Scale) from Testing Session 1 to Testing Session 2. This increased range suggests that
there was greater variability, meaning that some of the subjects were more likely to give
either fewer or more correct responses during the second session, which could be the
result of practice effect, maturation, or other unknown factors. This variability is generally
confirmed by the calculated variances for the subtests and scales. There are three possible
explanations for this variance. One explanation could be the small sample size, since
extreme scores may have a greater influence on the results than when the sample size is
larger. A second explanation could be the young age of the subjects, since test results
with this population have been found to be less reliable and predictive than with older
children (Sattler, 1992). A third explanation could be the fact that a specialized
population was used, and unique populations generally demonstrate atypical results as
compared to normative populations. Another possible explanation is the utilization of the
Mazes subtest. This type of task has a history of low correlations with the factor it is
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supposed to represent, such as a factor loading of only .36 with the perceptual
organization factor of the WISC-HI (Kamphaus, 1993). Similarly, in the preliminary data
furnished by Reed and Williams (1994), the Mazes subtest had the lowest factor loading of
all the subtests (.50 for a normal population). Another point is that there was a trend of
standard deviations and standard error of measurements increasing (although not
significantly) for the second session for everything except the Mazes subtest, for which
these statistics decreased slightly. Also, with the exception of the Object Memory and
Mazes subtests, all of the means increased during the second session. These mean score
differences ranged from 2.07 to -1.33. However, the only significant (p < .05) mean score
difference was for the Analogic Reasoning subtest, with the subjects scoring significantly
higher on the second administration. Considering the time span between the test-retest
sessions (three weeks), one hypothesis for this significant mean score difference could be a
practice effect, although it could also have been a random occurrence. Furthermore, one
possible explanation for the decrease, rather than increase, in means for the Object
Memory and Mazes subtests may be that these are the last subtests administered and the
subjects could have become fatigued or disinterested in the tasks.
With regard to the test-retest reliability of the UNIT, it appears that this instrument
is a reliable measure over time when used with children between the ages of five and eight
who have a hearing-impairment. The evidence of this reliability is found in the moderate
to high reliability coefficients between Testing Session 1 and Testing Session 2 (.65 to .87
for the subtests and .88 to .96 for the scales) that were significant (p < .01) for all
subtests and scale scores. Of the nine existing measures that were discussed previously,
only two were found to have addressed the issue of test-retest reliability for a hearingimpaired population. For a group of 41 hearing-impaired children and adolescents, the
HNTLA was found to have test-retest reliabilities of .72 at one year, .85 at three years,
and .62 at five years (Watson, 1982). The LIPS demonstrated only a .36 18-month testretest correlation for a group of deaf preschoolers (Mira, 1962). Although the time that
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elapsed between testing sessions was greater in those studies than it was in the present
study, the results for this study showed considerably higher test-retest correlations. With
regard to the issue of standards for minimal levels of technical adequacy for assessment
devices that were presented by Bracken (1987), these results show that the total test score
and all of the scale scores (except the Symbolic Scale) for the UNIT do exceed the
recommended minimal level for adequacy (.90) correlations ranging from .91 to .96.
Additionally, the scales and the total raw score generally demonstrated the strongest testretest correlations. One exception was that the Cube Design subtest test-retest correlation
was slightly stronger than one of the scale correlations. Although the Symbolic Scale
demonstrated a high test-retest correlation (.88), it was slightly lower than the test-retest
correlations found for the other scales and for the total. Considering the qualitative
differences between the spoken English language and the language systems frequently
utilized by persons with hearing-impairments, it is not surprising to find that the languagebased Symbolic Scale demonstrated a slightly lower correlation for this sample.
Unfortunately, because the normative data is not available at this time, it is not possible to
compare or generalize these results obtained in this study.
As discussed previously, the subtests of the UNIT can be grouped four different
ways to form the four scales. The Symbolic Scale involves both memory and reasoning
tasks and is comprised of the Symbolic Memory, Analogic Reasoning, and Object Memory
subtests. The Nonsymbolic Scale also involves both memory and reasoning tasks and
utilizes the Cube Design, Spatial Memory, and Mazes subtests. The Symbolic Memory,
Spatial Memory, and Object Memory Subtests are used to form the Memory Scale, which
involves both symbolic and nonsymbolic tasks. And the Reasoning Scale also involves
both symbolic and nonsymbolic tasks and is comprised of the Cube Design, Analogic
Reasoning, and Mazes subtests.
It was noted that in both testing sessions, each of the subtests and scales
demonstrated moderate to high correlations with the total score. Generally, the subtests
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that comprise the Memory, Reasoning, Symbolic, and Nonsymbolic Scales demonstrated
correlations with the scale they were purported to represent that were higher than the
correlations they demonstrated with the scale they were not supposed to represent.
However, all of the subtests did demonstrate moderate to high correlations with their
opposing scale. For example, although the Symbolic Memory subtest is purported to
represent the Memory and Symbolic Scales (which it did), it also demonstrated moderate
to high correlations with the Reasoning and Nonsymbolic Scales for both testing sessions.
These correlations suggest that there may not be adequate subtest specificity
(differentiation between the subtests and the abilities they are purported to measure) to
justify the use of the subtest scores (i.e., Symbolic Memory, Object Memory, etc.).
Therefore, it may be inappropriate to recommend interpretation of information at the
subtest level. This information, in conjunction with the fact that the single, strongest testretest correlation obtained was for the total scale, suggests that perhaps utilizing one
overall score that encompasses all the skills as an indicator of g (general intelligence)
would be most appropriate. However, it is important to remember that the sample utilized
in this study is atypical and small in number, which may impact the obtained results.
Therefore, it is possible that the UNIT will demonstrate greater subtest specificity when
administered to a larger, more typical normative sample.
On the issue of concurrent validity, there were several significant correlations
between the DAP and the UNIT. When comparing the DAP with Testing Session 1 of the
UNIT, the hypothesis of a significant, positive correlation was supported in that the total
test score of the DAP demonstrated moderate to high correlations (.62 to .70) with each
scale of the UNIT and the UNIT total score. The correlations between the UNIT and
DAP are slightly higher than those results discussed by Wisniewski and Naglieri (1989)
when the DAP was found to demonstrate moderate correlations with both the MAT and
WISC-R. Because the DAP has been established as a good measure to use to as an
estimate of development, which is related to ability, the significant correlations between

45

the DAP and the UNIT suggests that the UNIT also offers a good estimate of the abilities
for this hearing-impaired population. As discussed previously, the UNIT was found to
demonstrate moderate correlations (.37 to .56) with the CTBS, a group administered
measure of academic achievement (Reed & Williams, 1994). Generally, the correlations
between the UNIT and the DAP were higher than those between the UNIT and CTBS,
which suggests that the UNIT is not measuring academic achievement, an area it is not
purported to measure. However, as noted previously, because the UNIT has not
completed the standardization process, it is not possible to address the implications or
generalize these findings at this time.
Strengths and Limitations of this Study
There are several strengths of this study. One is that there were roughly equal
numbers of males and females. Another is that there were also roughly equal numbers of
children in the five to six years and seven to eight years age range. The racial composition
of this study is roughly equivalent to that found in the general population, which is an
advantage when addressing the issue of generalizabilty of the results. Finally, this study
has a strong design in that the test-retest reliability and concurrent validity techniques are
widely used and accepted.
Clearly, the most obvious limitation of this study is the small sample size. The
most damaging effects of this limitation are the greater effect extreme scores may have
had on the obtained data and the inability to generalize the results to a larger group. A
limitation of the inter-rater reliability data obtained from this study is that only one subject
was utilized when analyzing this statistic for the UNIT. With regard to the standards
established for educational and psychological testing, this study indicates that the UNIT
does have test-retest reliability for and has now been validated on subjects with hearingimpairments. Ary, Jacobs, and Razavieh (1985) discussed several other potential
limitations. For this study, it is difficult to know if there were any events that took place
between Testing Session 1 and Testing Session 2 that may have impacted how the subjects
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performed, and subsequently altered internal validity. However, considering that the time
span between sessions was less than one month, it is likely that maturation had only
minimal, if any, impact. Pretesting, or prior exposure to the tasks or materials that
comprise the UNIT, should not have been a factor for Testing Session 1. However, as
mentioned previously, the mean score differences (only one of which was significant) that
were demonstrated suggest that pretesting may have been an issue for Testing Session 2
that could have resulted in practice effects. The issue of subject mortality, which occurs
when a certain type of subject (i.e., those who scored higher on the pre-test) drops out of
the study before the follow-up testing, was not an issue in this study since all who
participated in Testing Session 1 also participated in Testing Session 2.
Ary et al. (1985) also addressed external validity, which generally focuses on two
separate areas: population and ecological validity. At issue with population validity is the
generalizability of the results of a study from the experimentally accessible population (i.e.,
those subjects available to the researcher for the study) to the target population (i.e., those
subjects who were not assessed, but to whom the researcher wishes to apply the results).
The generalizability of the results obtained from this study are questionable for two
reasons. First, the small number of participants may not be representative of all hearingimpaired subjects in this age group. Second, the lack of normative data prohibits the
interpretability of the data obtained in this study. With ecological validity, the researcher
is confident that the results obtained from the study are replicable under other
experimental conditions. There are several factors that can have an impact on ecological
validity. Those that could have been at issue in this study include the Hawthorne Effect,
Novelty and Disruption Effects, and Experimenter Effect. The Hawthorne Effect refers to
a change in the subject's behavior as the result of the awareness of participating in the
study. This awareness could have impacted the present study in that children who
participated clearly knew they were involved in something that some of their classmates
were not. The Novelty and Disruption Effects suggest that the excitement and/or

47

confusion created by the new situation of the testing session could impact the results
differently depending on how frequently the subjects are exposed to unusual situations. In
this study, it is impossible to know how familiar the subjects are with, and how they are
affected by, changes in schedules or situations and the impact this may have had on the
results. Finally, the Experimenter Effect refers to unintentional influence that behavior of
the examiner may have on the subject. Although precautions were taken to prevent this
effect (i.e., training in the administration techniques for the test and in professional and
ethical standards of individual assessment), it would be difficult to say that there was no
effect. However, the inter-rater reliability correlations seem to suggest that any examiner
effect that may have occurred was minimal.
Although not necessarily a limitation of this study, an area of concern about the
UNIT results obtained in this study is the size of the standard deviation for the Reasoning
and Nonsymbolic Scales and one of the subtests that comprise that scale (i.e., Mazes). A
standard deviation of 23 and 26 for the raw scores for the Reasoning Scale (first and
second testing sessions, respectively), of 25 and 27 for the Nonsymbolic (first and second
testing sessions, respectively), and of 16 for the Mazes subtest score (both testing
sessions) seem fairly large. However, it is difficult to interpret these results due to the lack
of normative data. Additionally, these scales and this subtest provide the opportunity for
subjects to earn more raw score points (i.e., the maximum number of raw score points
possible is higher than other scales or subtests), in which case one would expect larger
standard deviations. It would be more appropriate to make these comparisons when
standardization information becomes available from the publisher. A related point is the
size of some of the standard error of measurements. Specifically, this statistic is larger for
the Mazes subtest than any other subtest, for both administrations of the UNIT. This
larger statistic could also be because there is the opportunity to earn more raw score
points on this subtest than any other. Just as one would expect a larger standard deviation
when more raw score points are possible, one would also expect a larger standard error of
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measurement. However, the range of obtained scores for this sample suggests that the
greater amount of raw score points was most likely not the only explanation. Another
possible area of concern with the UNIT is one that was also addressed with the KAJBCNV and the Raven's. Reviewers of these tests advised examiners that an impulsive
response style on the part of the subject may inhibit the child's responses or invalidate the
obtained scores (Bradley-Johnson & Evans, 1991; Vernon & Andrews, 1990). Any of the
subtests that comprise the UNIT could potentially be impacted by an impulsive response
style, since attention to detail is important in order to provide a correct response.
Therefore, it would be advisable for examiners to attend to the response style of the
subject to acertain any impact it may have on the results.
Implications and Further Research
The major implication of this study is that the UNIT appears to be a promising
measure of cognitive ability for children with hearing-impairments. Moderate to high
correlations were obtained for both concurrent validity and test-retest reliability for this
sample. These correlations are important for two reasons. First, many of the existing
measures have not even attempted to address these issues with this specialized population.
Second, those that have made the attempt typically obtained results that suggest these
instruments are not adequate for use with a hearing-impaired population. Intracorrelations
appear to support the structure of the UNIT in that the subtests generally demonstrate
higher correlations with the scales they are purported to represent. However, it also
appears that for this sample, there may not be adequate subtest specificity to justify
interpretation at the subtest level. Rather, it may be more appropriate to utilize the total
score as the most representative of the child's ability. The UNIT clearly assesses more
aspects of intelligence than do many of the existing measures. For example, while the
UNIT considers memory, problem solving or reasoning, visual-spatial, and language-based
symbolic tasks, other instruments are more limited in focus. Often this focus is placed on
performance tasks, such as the LIPS or WISC-R (or its more recent version the WISC-III)
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on visual-spatial tasks, such as the Raven's or MAT, or tests which address only one area
(i.e., problem solving ability) such as with the TONI (or its recent revision the TONI-2).
Assessing a greater number of abilities may help the examiner more specifically identify the
subjects' strengths so that these strengths may be enhanced and used to help develop areas
of weakness.
With regard to further research, the most useful information that could be obtained
would be through the additional analyses and/or interpretation of the this data after the
standardization process has been completed and psychometric information is made
available. These analyses would help to further clarify the appropriateness of use of this
instrument to assess intelligence in children with hearing-impairments. It would also help
to determine if there are mean score differences when the UNIT is used for specialized
populations as compared to normal populations, as noted with some existing measures
(i.e., WISC-R or WISC-II and HNTLA). However, additional research that needs to be
conducted with the UNIT and hearing-impaired populations with a larger sample size
would be beneficial to substantiate the findings of this study. Addressing the same issues
presented in this study with a different age group would also provide useful information
about this instrument to the field. Other researchers may wish to explore the issue of
concurrent validity of the UNIT with a hearing-impaired population by utilizing different
measures of cognitive ability, or even address other validity issues. It might also be
interesting to conduct a factor analysis of the UNIT with a hearing-impaired population to
see how it compares to the results of factor analyses for normal children.
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LU

WESTERN1
KENTUCKY
UNIVERSITY
Dear

Bowbng Crrrr.

4 21C'

Parent,

My name i s E r i n R i c h a r d s o n .
I am a g r a d u a t e s t u d e n t a t
W e s t e r n K e n t u c k y U n i v e r s i t y , and I am c u r r e n t l y d o i n g r e s e a r c h on
t h e U n i v e r s a l N o n v e r b a l I n t e l l i g e n c e T e s t (UNIT), under t h e
s u p e r v i s i o n o f Dr. E l i z a b e t h J o n e s .
I would l i k e t o i n v i t e you t o
a l l o w y o u r c h i l d p a r t i c i p a t e i n my s t u d y .
I h a v e c o n t a c t e d and r e c e i v e d p e r m i s s i o n from b o t h t h e L o u i s v i l l e
D e a f - O r a l S c h o o l (LDOS) and J e f f e r s o n County P u b l i c S c h o o l s (JCPS) t o
c o n d u c t my s t u d y .
I am c o n d u c t i n g a t e s t - r e t e s t r e l i a b i l i t y s t u d y on
t h e UNIT.
T h i s means t h a t I would g i v e y o u r c h i l d t h e t e s t o n c e , and
t h e n a g a i n t h r e e o r f o u r weeks l a t e r , t o s e e i f i t g i v e s s i m i l a r
r e s u l t s f o r t h e same c h i l d o v e r t i m e .
The UNIT i s a new n o n v e r b a l
i n t e l l i g e n c e measure t h a t i s i n d i v i d u a l l y a d m i n i s t e r e d .
I t t a k e s an
average of 3 0 t o 4 5 minutes t o a d m i n i s t e r .
The UNIT d i f f e r s from m o s t
o t h e r i n t e l l i g e n c e t e s t s in t h a t i t does not r e q u i r e spoken language
on t h e p a r t of t h e e x a m i n e r o r t h e s t u d e n t .
Therefore, the c h i l d ' s
hearing-impairment does not i n t e r f e r e .
This i s p o s s i b l e because the
e n t i r e a d m i n i s t r a t i o n i s done t h r o u g h pantomime o r g e s t u r e s .
A d d i t i o n a l l y , I am w a n t i n g t o g a t h e r v a l i d i t y i n f o r m a t i o n t o h e l p
determine i f the t e s t i s t r u l y measuring i n t e l l i g e n c e .
T h i s w i l l be
done by a d m i n i s t e r i n g t h e N a g l i e r i D r a w - A - P e r s o n (DAP) t o your c h i l d
during the f i r s t s e s s i o n only.
The DAP r e q u i r e s t h e c h i l d t o draw
t h r e e human f i g u r e s , a p r o c e s s w h i c h i s n o r m a l l y c o m p l e t e d i n l e s s
than t e n m i n u t e s .
The b e n e f i t s o f a l l o w i n g y o u r c h i l d t o p a r t i c i p a t e
could include the f a c t that children g e n e r a l l y enjoy taking the t e s t
and r e c e i v i n g i n d i v i d u a l a t t e n t i o n from t h e e x a m i n e r , and t h e r e s u l t s
may a l s o be h e l p f u l i n making p l a n s and program d e c i s i o n s f o r your
child.
I am c h e c k i n g w i t h t h e s c h o o l a b o u t an a p p r o p r i a t e r e c o g n i t i o n
f o r t h e c h i l d r e n t o t h a n k them f o r p a r t i c i p a t i n g .
T e s t i n g w i l l o c c u r d u r i n g t h e s p r i n g o f 1 9 9 4 , and w i l l t a k e p l a c e
a t LDOS.
T h e r e a r e t h r e e t h i n g s I want t o a s s u r e you o f b e f o r e you
g i v e p e r m i s s i o n f o r your c h i l d t o p a r t i c i p a t e .
F i r s t , I w i l l not t e s t
your c h i l d i f y o u do n o t g i v e me p e r m i s s i o n t o do s o .
Second, a f t e r
p e r m i s s i o n i s g i v e n , i f your c h i l d s e e m s r e s i s t a n t t o t h e t e s t i n g o r
i f you c h a n g e y o u r mind, t e s t i n g w i l l i m m e d i a t e l y be s t o p p e d .
And
t h i r d , i n t h e r e p o r t i n g of t h e r e s u l t s , s c o r e s w i l l o n l y be r e p o r t e d
by group p e r f o r m a n c e , your c h i l d w i l l n o t be i n d i v i d u a l l y i d e n t i f i e d
i n any way.
However, y o u w i l l be a b l e t o o b t a i n a w r i t t e n summary o f
y o u r c h i l d ' s p e r f o r m a n c e on t h e a s s e s s m e n t .
At t h e t i m e you r e c e i v e
t h e r e s u l t s , you w i l l a l s o be g i v e n t h e o p p o r t u n i t y t o h a v e t h e
i n f o r m a t i o n t h a t was o b t a i n e d d u r i n g t e s t i n g r e l e a s e d t o LDOS a n d / o r
JCPS, i f you s o c h o o s e .
However, i t i s o n l y w i t h y o u r w r i t t e n

The Spirit Mates the Master

p e r m i s s i o n t h a t t h e s c h o o l and d i s t r i c t v i i l r e c e i v e t h e r e s u l t s .
w i l l n o t r e l e a s e t h e r e s u l t s t o anyone w i t h o u t y o u r w r i t t e n
permission.
The p r o c e d u r e s i n t h i s s t u d y h a v e been r e v i e w e d and
a p p r o v e d by t h e Western Kentucky U n i v e r s i t y Committee f o r t h e
P r o t e c t i o n of Human R e s e a r c h P a r t i c i p a n t s .

I

I hope y o u w i l l c o n s i d e r a l l o w i n g y o u r c h i l d t o p a r t i c i p a t e i n my
study.
I f you have any q u e s t i o n s r e g a r d i n g t h e s t u d y , you c a n c o n t a c t
me a t 7 4 5 - 2 6 9 5 , or Dr. J o n e s a t 7 4 5 - 4 4 1 4 .
I look forward t o hearing
from you and m e e t i n g you and y o u r c h i l A - t l i i s s p r i n g .
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Participant Consent Form

C h i l d ' s name:

Teacher:

C h i l d ' s d a t e of b i r t h :

I have read the information provided about this study, and give
my permission for my child to participate in the two testing sessions
that are part of the study being conducted by Erin Richardson, under
the supervision of Dr. Elizabeth Jones, of Western Kentucky
University. I understand that I may withdraw my child from the study
at any time. I also understand that at the time I receive the
results, I will be allowed to decide whether or not to release the
results to LDOS and/or JCPS.

Parent's signature

Date

